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Background and motivation



Capsulorhexis 

http://www.youtube.com/watch?v=G-QKfIu5WZQ
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Da Vinci Research Kit

“open-source mechatronics” system, 
consisting of electronics, firmware, and 
software that is being used to control 
research systems based on the 
first-generation da Vinci system.

More information : 

https://github.com/jhu-dvrk/sawIntuitiveResea
rchKit/wiki

http://research.intusurg.com/dvrkwiki/index.ph
p?title=Main_Page



Technical overview brief steps

● Operate the dvrk on phantom
● Collect video of the operation
● Collect tool force data using a ROS node from the da vinci research 

kit 
● Determine tool force at each co-ordinate of each frame of the video
● Use regression techniques to determine tool force and direction at 

any co-ordinate of the image



Brief workflow

dvrk operation of 
capsulorhexis on 
phantom

ROS node to pull 
data using dvrk ROS 
package

Video of operation 
containing tool force 
data at each 
co-ordinate of the 
frames of the video. 

Use regression 
techniques to find tool 
force required and 
direction for operation at 
each co-ordinate of 
frames

Overlay the image 
containing 
magnitude and 
direction of force 
during operation

Compare tool force 
patterns between 
novice and expert

Minimum Deliverable stage

Expected 
Deliverable stage
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Dependencies

Dependencies State (resolved/pending/in progress)

Phantom for simulation of the task In progress

Setup of Da Vinci research Kit ROS package In progress

Access to Da Vinci Research KIT In progress (have talked with Anton)

Software setup (misc. i.e  script for supervised learning, 
ROS node for pulling data from dvrk, visual overlay 
system, relevant OpenCV packages)

Pending

Force sensor In contact with Preetham

Experts for operation Pending

Mentors Resolved

Regression Technique Yet to be decided



This could go wrong!!

● Data obtained is insufficient - probably use different sensors, keep occlusion in mind, 
collect more data

● Cannot obtain experts - try to validate with existing people



Time-Line
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